Introduction
An extraordinary increase in mortality occurred in the United States during the years 1960-1970, affecting primarily young men. A sharp increase in the number of homicides accounted for approximately half this increase, which was the first experienced by any segment of the population since the 1930s (Klebba 1975) . Overall mortality among men aged 25-34 years rose 16%, and within this group it went up 39% for non-white men living-in central-city metropolitan counties. Mortality due to homicide increased 80% nationally, and the rate of such deaths attributable to assault by firearms and explosives soared by 135%.
In addition to the increase in homicide rates, young adult males experienced significant increases in mortality rates from accidents, suicides, and cirrhosis of the liver during the 1960s -truly an epidemic of violence. For the whole population of the United States, the quantity of expected life lost through violence is now greater than that lost through any other' cause of death (Hollinger 1980) . Remote though these matters may at first appear 'to be from contemporary British general practice, they have important implications for the social burden of morbidity and mortality. They also provide clues for case-finding and prevention, and they form a background against which current trends in Great Britain may be interpreted. For these reasons, recent experience with violent death in a major American city will be presented and compared with historical trends, with the experience in Britain, and with concurrent environmental and social changes.
Materials and methods
Taking advantage of an exceptionally complete and detailed set of data at the Cuyahoga County (Cleveland, Ohio) coroner's office, a group of investigators have studied trends in homicides, suicides and accidental firearm fatalities in that community for the years 194010 1974. An initial report described long-term trends from 1940 to 1971 (Hirsch et al. 1973) . In this paper, more detailed information for the 17 years 1958-1974 inclusive will be summarized (Rush forth et al. 1975 , 1977 , Ford et al. 1979 ). These data have been collected by consistent methods, using uniform definitions and classifications, in a coroner's office that has been under the direction of a single forensic pathologist since 1936. The authors' co-investigators in these studies have been Lester Adelson, Charles Hirsch and Nancy Rushforth.
Rates are based on population data estimated from US census reports. Overall rates subsequent to 1974 will be presented, but the 1980 census reports were not available in sufficient detail at the time this report was prepared to permit rates for subgroups of the population to be brought up to date.
During the 17-year period under study, 3371 homicides, 1554 suicides; and 148 accidental firearms fatalities involving residents of Cuyahoga County were reported to the coroner's office. Cuyahoga County, Ohio, contains the city of Cleveland, which is a major midwestern industrial metropolis, known for its iron and steel industry, as a centre of corporate headquarters, and recognized for cultural and medical activities. In 1975 the city comprised 17% of the area of the county and contained 41% of the total county population of 1.6 million. Both city and county have experienced significant decreases in population over the past decade, while the proportion of blacks in the population has been increasing gradually, amounting to 44% of the city and 23% of the county population in 1980. The county has a pronounced concentric economic structure, with the lower two economic quartiles roughly coinciding with the area of the city and the upper two with the outlying suburban communities. Homicides 1958 Homicides -1974 In order to emphasize time trends, data on homicides and suicides are presented in terms of three time periods. The first, a 5-year segment, 1958-62, may be considered a baseline period, with relatively low and stable homicide rates. The second, 1963-68, was a 6-year intermediate span during which there was a striking increase in homicide rates. The final period studied was the six years 1969-74, during which homicide rates remained on a high plateau (Rushforth et al. 1977) .
Homicide rates were examined for population subgroups by age, sex, and race. The maximum relative increase (289% between baseline and third period) was opserved among young white males, while the greatest absolute increase and by far the highest rates were found among young non-white males (from 82 to 344 per 100000 population for ages 25-34 years) ( Figure I ). Homicide rates also increased among white and non-white women, but much less strikingly so. Homicide rates within the city of Cleveland were compared with those in the suburbs: increases were documented in both areas, but the rates in the city remained higher throughout the study period by a factor of to or more and increased somewhat more rapidly than those in the suburbs (Figure 2 ). . 1958-1962 --1969-1974 The 'homicide data were also scrutinized for information on questions of interracial violence, possible increases in police violence, and overall crime during the late 1960s, when urban riots occurred in Cleveland as well as in other cities in the United States. Bearing in mind the fact that homicide figures refer to the victims and not to the assailants, this part of the study was limited to the cases in which the race and sex of the assailant were known. Taking into account the changing racial composition of the county during the period under study, the rates showed that a large majority of victims were killed by male assailants of the same race and that there was no consistent change in this pattern over the 17 years. This study therefore confirms previous reports that homicide remains essentially an intraracial crime committed 'by men.
Roughly 13% of the homicides in each period were classified as justifiable (i.e. a legally excusable killing in which the decedent was killed while perpetrating -or attempting to perpetrate -a felony or fleeing after its commission). Although justifiable homicide rates increased parallel to total rates, the proportion of such crimes did not change.
There was some evidence that increased homicide rates reflected a general increase in crime, since the proportion of felony homicides doubled during the 17 years. A felony homicide is one in which the assailant kills while committing some other serious crime such as robbery or rape. In spite of the increase, however, felony homicides constituted only about 15% of the total.
Suicides 1958-1974 For many years prior to 1967, in Cuyahoga County as elsewhere, the number of suicides exceeded the number of homicides. In this community the ratio was about two suicides to one homicide. By 1967, however, mainly because of the rise in homicide rates already presented, the ratio had become unity, and in the third study period it reversed, becoming two suicides to three homicides (Ford et al. 1979) .
Detailed study of changes in suicide rates showed that they also increased, by 23% overall.
Suburban rates rose slightly more (35%) than those in the city (19%). Increased suicide rates were largely concentrated among teenage and young adults of both sexes, and the maximum proportionate increase was observed among non-white males aged 15-24 years. In this group, the suicide rate rose from one of the lowest in the baseline period (1.5 per 100000) to one of the highest in the third period (21.2 per 100000) -more than a 13-fold increase. Increases in suicide rates occurred in both the city and the suburbs, and city rates remained somewhat higher. These differences, however, were small compared to the geographic differences in homicide rates (Figure 3) .
One hopeful finding was that suicide rates among elderly white males, here as elsewhere the highest for any population subgroup, declined significantly over the period, by 13% in the city and 26% in the suburbs.
Firearms and violent death
One of the most disturbing findings of these studies has been unmistakable evidence that the use of firearms has played an increasingly important role. For both homicides and suicides, there has been a consistent, sustained, and highly significant increase in the use of firearms as the mode of lethal violence. Between the baseline and third periods the proportion of homicides committed with firearms rose from 54% to 81%, while for suicides the proportion rose from 29% to 40%. The general escalation of homicide rates among young males has been mainly an increase in firearm homicides, and 80% of the weapons have been handguns (Hirsch et al. 1973) . Firearms have displacedasphyxia as the most common mode of suicide among males.
In order to test the hypothesis that these changes reflected an increase in the general availability of firearms in the community, a separate study was made of the 148 accidental firearms fatalities that occurred in Cuyahoga County during the study period (Rushforth et al. 1975) . The rate of such fatal accidents was shown to have tripled and, like homicides, to be concentrated among young males in the city. 
Summary of Cuyahoga County studies
Studies of violent deaths in this metropolitan community from 1958 to 1974 show a dramatic and sustained rise in homicide rates, affecting mainly young adult males, both white and non-white, and more prominent in the city than in the suburbs. This increase has apparently not been associated with increased interracial violence, and the proportion of justifiable homicides has not changed. Homicides associated with another felony, however, have increased. Suicide rates during this l7-year period have also increased, but much less strikingly, Suicide rates have risen among young adults of both sexes and both races but have decreased among elderly white males.
Firearms, particularly handguns, have been used increasingly in comrmttmg both homicide and suicide, and an increase in accidental firearms fatalities suggests that firearms have become more widely available in the general community.
Discussion
How do these events in a single metropolitan community compare with the experience of other cities and of the United States as a whole? The striking rise in homicides during the 1960s has occurred in most major cities in the United States and has been sufficiently widespread to produce a steep rise in the curve of national rates -comparable in this century only to a sustained but somewhat more gradual increase from 1900 to the Great Depression (Klebba 1975) (Figure 4) . The recent increase in the suicide rate is also widespread, and parallel to a definite rise in national rates, although this rise has been much less pronounced than two previous peaks around 1910 and 1930.
A comparison of rates for Cuyahoga County with the national pattern indicates that the increase in homicides has been largely an urban phenomenon, while the increase in metropolitan suicides parallels national rates and is only a little higher. Since 1974, national rates for both homicides and suicides have begun to decline, whereas in Cuyahoga County the homicide rate has remained at an all-time high and the suicide rate has continued to climb.
Alarming though these trends in the United States during the twentieth century may be, a longer historical perspective in several western countries has suggested to some observers that, at least with respect to homicides, the trends described may in fact be relatively minor fluctuations in a gradually improving social picture. Gurr (1981) , for example, after reviewing evidence on historical trends in violent crime, mainly from British sources, concludes that 'in Britain the incidence of homicide has fallen by a factor of at least ten to one since the thirteenth century', and he sees this as part of 'a long-term declining trend ... [which] evidently is a manifestation of cultural change in Western society'. He concedes, however, that 'evidence of long-term trends in the United States is obscured by the occurrence of three great surges of violent crime which began ca. 1850, 1900 and 1960' . A comparison of trends in homicides and suicides in the United States with those in England and Wales duringthe twentieth century in fact shows such striking differences, particularly with regard to homicides, that it may be doubted that they can be interpreted in terms of a common secular trend (Figure 4) .
What differences between these two countries might help to explain the dramatic differences in homicide rates? One such factor is clearly the availability of firearms. National concern over the problem of increasing urban violence in the United States in the 1960s, heightened by the assassination of President Kennedy, led to the appointment of two presidential commissions, the reports of which, along with subsequent studies, have documented important links between increased availability of firearms and rising homicide rates (President's Commission 1967 , Alviani & Drake 1975 . About half of all American homes contained a gun, and 24 million of the 90 million guns in the United States in 1968 were estimated to be in civilian hands (Newton & Zimring 1969) . During the mid 1960s fear of crime, violence and civil disorder apparently stimulated the sale of firearms in general, and handguns in particular, in American cities. The lethality of guns alone is probably an important factor in increased homicide mortality, since assaults in which a gun is used are five times more likely to result in death that assaults involving a knife, the next most lethal weapon (Newton & Zimring 1969) .
One feature of the social environment in the United States which may partially explain increased violence among the young is a 'culture of violence', stemming from a long history of frontier society and a succession of wars (Brown 1969) , and brought vividly before children and young adults by modern television (Surgeon General 1972 , Somers 1976 .
The magnitude of these recent trends, however, seems greater than can reasonably be accounted for by guns and television alone. Are there any broad social currents that have contributed to the increase in homicides? Focusing on the 17-year period of the study reported here, it does not seem likely that the observed increases can be explained by changes in education, working conditions, housing or the prevalence of poverty, since these social indicators either did not change or changed in a direction opposite to that which would suggest an association with violence and crime (US Department of Commerce 1980). Three other social trends, however, moved during this period in a direction which does suggest possible relationships. First is the 'baby boom' that followed World War II (National Center for Health Statistics 1976). Maximum birth rates occurred in the years 1950-1959, so that the cohort born then was passing through the teenage and young adult years coincidentally with the maximum increases in homicide and suicide rates observed in this age group. Birth cohort studies of homicide in the United States (Klebba 1975) and of suicide in Canada (Solomon & Hellon 1980) and the United States (Murphy & Wetzel 1980) have shown that 'over the past 30 years each successive cohort entering the teenage years has been characterized by increasing homicide and suicide rates. Furthermore, in subsequent years, each of these cohorts has continued to experience suicide and homicide rates higher than those of the preceding cohort.
A second social trend, namely increasing unemployment during the period of increasing homicide and suicide rates, may also be related to the demographic changes, suggesting that rapid increases in the population of youths and young adults put pressure on available resources, resulting in stressful competition (Seiden 1980) . If this cohort effect, operating through mechanisms of social crowding or competition for employment and other resources, is causally related to increased homicides and suicides, we would expect to see a reduction in these rates during the current decade, since the large baby boom cohorts are being followed by much smaller ones.
A third trend has been a rising divorce rate, with a resulting progressive decrease in the numbers and proportion of children living with both parents. Both of these latter trendshigh unemployment and increase in single-parent families -have been most pronounced in the population groups that have borne the brunt of increasing homicide and suicide rates, namely young, adult, urban blacks (US Department of Commerce 1980). While none of these relationships is simple enough to indicate direct causation, they do suggest that the social environment in which young urban blacks find themselves increasingly trapped contributes to the morbidity and mortality resulting from violence, of which they are the principal victims. These relationships suggest to the medical practitioner that there is a cluster of traits, including youth, male sex, non-white race, unemployment, and disorganized family background, that identifies individuals at high risk for injury or death by violence, much as the urban poor of a hundred years ago were at risk for tuberculosis and other epidemic infectious diseases.
Is there any evidence that similar troubles lie ahead for Britain? A direct comparison of British and American mortality rates indicates that over the years suicide rates have not been greatly different (Figure 4) . The United States is unique, however, with regard to homicides, and British rates seem almost insignificantly low. Provided that firearms continue to be as unavailable to the general public as they have been in Britain, there does not seem to be much cause for concern. Nevertheless, with the recent British riots in mind, it is disturbing to note that both suicide and homicide rates have recently been increasing in Britain, at a time when both are declining in the United States, and when unemployment rates, at record levels in both countries, are even higher in Britain than in the United States.
